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Vigorous physical activity is crucial for a healthy lifestyle and cardiorespiratory fitness. It is associated with a lower risk for diabetes, osteoporosis, colon cancer, coronary heart disease, and hypertension (U.S. Department of Health and Human Services, 1996) . Jogging and running behaviors are among the most popular kinds of leisure-type vigorous physical activity. Together with other types of vigorous physical activity, they should be performed as frequently as three or more times per week for twenty minutes (U.S. Department of Health and Human Services, 2000) . Runners cover a distance of more than 7 miles per hour, whereas joggers cover 5.5 to 7 miles per hour.
Our research investigates whether intentions, maintenance self-efficacy, and recovery self-efficacy precede jogging or running behavior over two years.
Relations between Self-Efficacy, Intentions, and Behavior
In Social Cognitive Theory (SCT), self-efficacy is defined as the general belief about one's ability to perform a behavior, or as the belief to be able to perform a certain behavior in spite of various difficulties that may be encountered during the process of behavior change (Bandura, 1997) . SCT suggests that self-efficacy is a proximal predictor of behavior (Bandura, 1997) . On the other hand, self-efficacy beliefs may increase continually as an individual gains more and more mastery experiences with certain behaviors (Bandura, 1997) .
In adopting a desired behavior, individuals first form a proximal goal (or an intention) and then attempt to execute the action Ajzen, 2002a; Bandura, 1997) . The Theory of Planned Behavior (TPB) suggests that intention is the central component, affecting health behavior (Ajzen, 1991; Sutton, 1998) . According to the TPB, intention is the most proximal determinant and the single best predictor of behavior (Sutton, 1998) . The strength of a person's intention is determined by cognitions, such as perceived behavioral control (PBC). PBC refers to people's perceptions about their ability to perform a given behavior (Ajzen, 2002a) . PBC is similar to Bandura's (1997) construct of self-efficacy; indeed Ajzen (1991) states that the two constructs are synonymous.
According to the TPB, intention is more proximal to behavior than PBC (Sutton, 1998) . According to SCT, forming a proximal goal (i.e., intention) is a necessary, but not a sufficient condition of behavior (Bandura, 2000) . SCT suggests that self-efficacy influences how high the goals (or intentions) are set.
In a development of the application of the TPB to health behaviors, past behavior is considered to play a role in the formation of intentions and situation-specific cognitions, such as PBC (Sutton, 1994) . Ajzen (2002a) suggests that predicting behaviors requires an independent measure of past behavior. However, the processes between past and current behavior should be under the control of social cognitions.
Individuals tend to repeat their responses in a stable situational context. Ouellette and Wood (1998) argue that behaviors that are performed regularly (i.e., weekly) form established behavioral routines. Therefore, past behaviors are good predictors of future behaviors. However, Ajzen (2002b) suggested that even if a behavior has been performed many times in the past, it cannot be assumed that cognitive variables do not influence future behavior. Everyday behavioral routines, such as vigorous physical activity, still remain under volitional control (Ouellette & Wood, 1987) and are determined by intentions (Ajzen, 2002b) . Past behaviors also influence intention formation: Individuals are likely to form positive intentions about behaviors that they have frequently performed in the past (Ouellette & Wood, 1998) .
Both SCT and the TPB assume that control beliefs (i.e., self-efficacy or behavioral control) influence intentions (cf. Ajzen, 2002a; Sutton, 1998) . Intentions, in turn, affect behavior, which affects future control cognitions. It may be expected that intentions predict control beliefs over longer time. Individuals with strong intentions perform a behavior more often, which in turn may strengthen their belief about their ability to perform that behavior or to resume regular performance after a lapse.
Few studies have examined the effects of social cognitions on vigorous physical activity over years. Besides social support and neighborhood environment, self-efficacy was a significant predictor of vigorous physical activity over two years (Sallis, Hovell, Hofstetter, & Barrington, 1992) . Low levels of self-efficacy at baseline rarely determine physical activity at follow-ups (Sullum, Clark, & King, 2000) .
Past behavior appeared to be a crucial predictor for maintaining vigorous physical activity over years (Boutelle, Jeffery, & French, 2004) . Effects of past behavior on follow-up measures of cognitions may be stronger than effects of baseline cognitions on subsequent behavior (Armitage, 2005) . A baseline measure of actual attendance at the gymnasium was a significantly better predictor of a follow-up measure of PBC, compared to effects of baseline cognitions on later behavior (Armitage, 2005) . Among various predictors of physical activity (including social cognitions), past activity was among the best predictors (Armitage, 2005) .
Past behavior may be a stronger predictor of intentions than PBC (cf. Rhodes & Courneya, 2003) . Compared to other social cognitions, intention appears to be one of the strongest predictors of physical activity measured three to six months later (Bennett, Mayfield, Norman, Lowe, & Morgan, 1999) . Relationships between intentions and physical activity are stronger than those between PBC and physical activity (Blanchard, Rogers, Courneya, Daub, & Knapik, 2002; Courneya, Friedenreich, Arthur, & Bobick, 1999) . Some studies suggest that intention is a direct predictor of physical activity, whereas self-efficacy is only an indirect predictor (Lippke, Ziegelmann, & Schwarzer, 2004) . If the predictive power of intention and PBC are analyzed together, the latter may be a stronger predictor of physical activity (Armitage, 2005) . A decline in physical activity results in a decline in self-efficacy over a six-month period (Wallace & Buckworth, 2003) . Studies with longer follow-ups (i.e., one year) revealed that PBC may be a stronger predictor of physical activity than intention (Johnston, Johnston, Pollard, & Kinmonth, 2004) .
There is no doubt that both self-efficacy and intention contribute significantly to the frequency and intensity of vigorous physical activity (Courneya & McAuley, 1994) .
These variables are often correlated, which may indicate an overlap between the two constructs. The correlations may also result from an influence of these cognitions on each other. Therefore, it is necessary to explore further the reciprocal relations between social cognitions and behavior.
Using Cross-Lagged Panel to Test Relations among Social Cognitions, and Behavior
Researchers studying relations between self-efficacy and behavior suggest the need to examine whether changes in self-efficacy lead to behavior changes. Kenny, 1975) . If the cross-lagged coefficients are significant, this may be interpreted as reciprocity of the two variables over time.
Autoregressions of the variables on each other over time allow controlling for covariance stability. Autoregression coefficients (stability coefficients) depend on intraindividual changes and interindividual differences. These coefficients inform about a relative change in the population studied, and they are determined by intraindividual stability (cf. Hertzog & Nesselroade, 1987) .
Cross-lagged panel designs have been employed relatively seldom to investigate relations between self-efficacy, intention, and physical activity. Evon and Burns (2004) showed that changes in exercise self-efficacy predicted changes in physical activity, but not vice versa. Another study showed that self-efficacy and intentions act as determinants of patients' physical activity (Maddison & Prapavessis, 2004) . Using a cross-lagged panel design with a time gap of five weeks, Hagger, Chatzisarantis, Biddle, and Orbell (2001) found that intentions predicted PBC only weakly, whereas the reciprocal relation was not significant. Relations between behavior and intentions were moderate. A crosslagged panel analysis of adolescents' physical activity over three years revealed that physical activity predicted self-efficacy, whereas self-efficacy did not predict physical activity (Nigg, 2001) . Moderate or weak predictive power of self-efficacy may result from the generality of measured beliefs, which do not tap exactly barriers that arise during attempts to maintain the action or recover from lapses.
Cross-lagged panel designs used to investigate physical activity and its predictors employ various time frames. In non-intervention studies, time lags vary from five weeks 7 (Hagger et al., 2001 ) to two years (Fukukawa et al., 2004) or even six years (Aartsen, Smits, van Tilburg, Knipscheer, & Deeg, 2002) . Long time lags may be particularly suitable to investigate predictors of overcoming lapses.
So far, the majority of studies on social-cognitive predictors of physical activity have dealt with activity of light to moderate intensiveness. It may be expected that more vigorous physical activity requiring large energy expenditure and proper facilities (i.e., safe paths) may be difficult to maintain over years without any lapses or periods of decline. In fact, the majority of individuals who attempt to perform regular vigorous activity are not able to maintain it for several years (cf. Boutelle et al., 2004) .
Maintenance Self-Efficacy and Recovery Self-Efficacy
Besides exercise self-beliefs referring to the ability to perform a task, as measured and enhanced in previous studies, self-beliefs may refer specifically to behavioral maintenance or to recovery from relapse (Marlatt, Baer, & Quigley, 1995) . Instead of "I can do"-beliefs, they may refer to "I can maintain an action," or "I can resume an action" (cf. Luszczynska & Schwarzer, 2003) . Maintenance self-efficacy describes optimistic beliefs about one's capability to maintain the behavior, regardless of barriers specific to the maintenance period. Such barriers as lack of immediate positive effects of behavior performance, time investment, and temptations to do something else may be distinguished. Recovery self-efficacy pertains to one's beliefs about the ability to resume an action after a lapse. The barriers may refer to lack of performance for a certain period or to a relapse. Recovery self-efficacy helps to gradually return to act upon one's intention. Recovery self-efficacy beliefs are strengthened if individuals are able to regain some control over their behavior after a lapse (cf. Dijkstra & De Vries, 2000) .
Two particular studies have dealt with maintenance and recovery self-efficacy as predictors of physical activity: Scholz, Sniehotta, and Schwarzer (2005) found that, among cardiac patients, maintenance self-efficacy predicted physical activity, measured two to eight months later. By contrast, within a subgroup of patients who had experienced lapses, only recovery self-efficacy predicted an increase of physical activity measured over eight months. Effects of recovery and maintenance self-efficacy may be exclusive: among post-MI patients who were able to maintain physical activity as frequently as recommended. For this group of patients, maintenance self-efficacy predicted physical activity six months later, whereas recovery self-efficacy had no effect (Luszczynska & Sutton, in press ). By contrast, recovery self-efficacy predicted physical activity six months later among patients who experienced lapses, whereas maintenance self-efficacy had no effect.
Aims
The present research investigated whether maintenance self-efficacy, recovery self-efficacy, and intentions predict jogging or running behavior two years later. It was hypothesized that (1) individuals with strong intentions and maintenance or recovery selfefficacy beliefs would run (or jog) more frequently two years later. In line with SCT, it was hypothesized that (2) in the cross-lagged panel design, social cognitions would precede behavior (measured two years later). Further, searching for the most proximal social-cognitive predictor of behavior, it was hypothesized that (3) compared to running or jogging behavior at T1, social cognitions would be the stronger predictors of jogging or running behavior at T2. Finally, it was hypothesized that (4) among individuals who declined in jogging or running behavior, recovery self-efficacy would be a stronger predictor of jogging or running behavior (T2) than maintenance self-efficacy (T1) and intentions (T1).
Method

Sample and Procedure
The final longitudinal sample consisted of 139 individuals (80% men), aged from 15 to 60 years (M = 29.5, SD = 9.4), with 81% of the participants being 35 years or younger. Most of them had completed tertiary education (59.7%), 7.2% were students, 27.4% completed secondary education, and 5.8% primary education.
Longitudinal data were collected on-line, with a time lag of two years between waves. At T1, the study was advertised on a noncommercial website for leisure-time running that contained various professional advice regarding running and physical activity and reports written by professional and nonprofessional runners (i.e., reports from participation in various running events, marathons, etc.). After clicking on the advertisement, the Internet users were linked to an invitation to take part in the study. The invitation informed about the aim of the study, and participants were assured confidentiality. Participants were informed that the study deals with their physical activity and its predictors. After reading the invitation, those who agreed to participate in the study were referred to a website that included questionnaire instructions. After reading the instructions, they followed a link to a self-administered questionnaire.
Provision of an e-mail address was not a prerequisite for taking part in the study, but participants were invited to leave their e-mail address if they would like to participate in T2 data collection.
One month after T1, participants were asked about their running/jogging frequency within the last month. This additional measurement point was used to identify a subgroup of participants who declined in regular running/jogging behavior. Two years after T1, the participants of the first wave received an e-mail message with an invitation to take part in the second wave.
Overall, 412 individuals filled out the questionnaires at T1; 302 left a valid e-mail address and agreed to participate in further data collection. Two years later, 139 participants responded to the posted questionnaires. Attrition was partially related to the invalid correspondence address (22%).
Measures
At T1 and T2, running/jogging behavior was measured with one item. Definitions of running or jogging behavior were introduced to the participants ("Running refers to making a distance of more than 7 miles per hour, jogging refers to making a distance of 5.5 to 7 miles per hour") and followed with a question, "Within the last 2 weeks, how often did you run or jog (for at least 20 minutes)". Responses were made on a six-point scale rated from 1 to 6 (never, less than once per two weeks, once per week, twice per week, three times per week, four times per week, or more). On average, participants declared that they had run three times per week, M = 4.89, SD = 1.38, and twice per week at T2, M = 3.83, SD = 1.90. At one month after T1, participants were asked, "Within the last month, how often did you run or jog (for at least 20 minutes)?" The responses were made on a scale from 1 to 6 (never to four times per week or more). They indicated that they went running/jogging three times per week, M = 4.70, SD = 1.51. The correlations between the variables under study are displayed in Table 1 .
Behavior at T1 was related to social-cognitive variables measured at the same time and to behavior measured two years later. Social-cognitive variables were related within and across measurement points of time, except for the relation between maintenance selfefficacy (T1) and intention at both measurement points. Overall, the associations were weak to moderate.
Jogging and Running Behavior among Individuals with Weak and Strong Intentions or Weak and Strong Self-Efficacy
According to the first hypothesis, individuals with high baseline levels of socialcognitive variables were expected to run/jog more frequently two years later. For the analysis of intention effects, participants with standardized intention scores above zero, n = 87, were assigned to the group with strong intentions, whereas those with values of zero or below, n = 45, were assigned to the group with weak intentions at T1. Using the same procedure, participants were divided into subgroups with strong, n = 72, and weak, n = 66, maintenance self-efficacy and into subgroups with strong, n = 72, and weak, n = 61, recovery self-efficacy. Means for number of jogging or running sessions for groups with high and low levels of social-cognitive variables are displayed in Figure 
Efficacy as Predictors of Running/Jogging Behavior Two Years Later
In order to investigate whether both types of self-efficacy and intentions precede jogging or running behavior, a cross-lagged panel design (Arbuckle & Wothke, 1999) was used. A full two-wave cross-lagged panel design with a two-year time lag, taking stabilities of the variables into account, was tested by means of path analysis with observed variables. The hypothesized model consisted of eight observed variables (cf. The model fit the data well, χ 2 = 1.38, df = 1, p = .24, CFI = .99, TLI = .99, RMSEA = .03. The standardized solution (with significant paths displayed) is shown in Figure 2 . Regarding behavior at T1 as the predictor of variables at T2, only the path to behavior measured two years later was significant, p .05. Intention at T1 predicted intention, p < .01, recovery self-efficacy, p < .01, and jogging/running behavior, p < .01, measured two years later. Recovery self-efficacy at T1 predicted recovery self-efficacy, p < .05, maintenance self-efficacy, p .05, and jogging or running behavior, p < .05, assessed two years later. Overall, social-cognitive variables predicted behavior, whereas behavior did not predict social-cognitive variables. The variables at T1 explained 17% of the variance in jogging or running behavior two years later, whereas 10% of intention and recovery self-efficacy and 6% of maintenance self-efficacy was explained.
The next research question referred to the strength of effects of social cognitions on behavior. In particular, it was asked whether intention or self-efficacy is a stronger predictor of behavior. Because no significant effects of maintenance self-efficacy were found in the hypothesized model, the analyses were performed to compare effects of intentions and recovery self-efficacy. To test whether the paths from particular social cognitions to behavior are different, a nested model was designed. The nested model differed from a hypothesized model in one respect: Paths representing the relations between intention and behavior as well as between recovery self-efficacy and behavior were constrained to be equal. Then, the fit indices of the hypothesized model and a nested model were compared. The lack of significant differences between the hypothesized and the nested model means that the nested model can be accepted.
The comparison between the hypothesized model (with paths from social cognitions to behavior not constrained to be equal) and the nested model (with respective paths constrained to be equal) revealed that the two models did not differ significantly from each other, χ 2 = 1.15, df = 1, p = .28, TLI = -.001. Therefore, the model with equal effects of intentions and recovery self-efficacy on jogging or running behaviour has to be accepted.
Additionally, it was tested whether effects of intention on recovery self-efficacy differ from effects of recovery self-efficacy on intention. The same procedure, employing nested models comparison was used. The analyses revealed that the nested model (with paths between social cognitions constrained to be equal) did not differ significantly from the hypothesized model, χ 2 = 2.52, df = 1, p = .11, TLI = .006. Therefore, the model with equal paths from intention to recovery self-efficacy and from recovery self-efficacy to intention has to be accepted.
Social Cognitions as Predictors of Physical Activity among Individuals who Experienced Lapses in Frequency of Jogging or Running Behavior
In order to answer the question whether among those individuals who declined in frequency of jogging or running behavior, recovery self-efficacy would be a stronger predictor of behavior (T2) than maintenance self-efficacy (T1) and intentions (T1), crosslagged panel analyses with the hypothesized model were performed for a subsample of participants who experienced lapses in running or jogging. A lapse was defined as a period of exercising less than twice per week for at least two weeks.
For these analyses, participants who experienced at least one two-week lapse in running/jogging behavior have been selected. These were participants who either (a) decreased in behavior frequency from T1 to T2, n = 67, or (b) reported a decrease in frequency of running/jogging behaviour at one month after T1, as compared to behavior at T1, n = 62. Overall, 120 out of 139 participants reported a decline in running/jogging behavior. On average, they declared less than two running sessions per week at T2, M = 3.60, SD = 1.92.
For participants who experienced lapses, the hypothesized model fit the data Luszczynska & Sutton, in press) . Therefore, its effects may be negligible among those persons who experience lapses or decline in their performance.
It may also be assumed that effects of maintenance self-efficacy would be salient if shorter time gaps between waves are considered. The shorter the period between waves, the lower the probability of experiencing lapses or declining in performance of regular behaviors, such as jogging or running. The more lapses or decline periods occur, the more likely is it that only beliefs about one's ability to regain control and recover from lapses predict subsequent behavior. This assumption requires further investigation.
For the total sample of participants, the effects of intention were as strong as the effects of recovery self-efficacy. The TPB favors intentions as the most proximal predictors of behavior (Ajzen, 1991; Sutton, 1998) , whereas SCT suggests that selfefficacy is the most proximal predictor (Bandura, 1997 (Bandura, , 2000 . The results of the present study suggest that the effects of both cognitions are equal when it comes to running/jogging behavior performed regularly. These cognitions exert similar effects upon behavior and upon each other. This conclusion refers, however, only to recovery self-efficacy. For maintenance self-efficacy, in contrast, intention was a stronger predictor than self-efficacy among those who (predominantly) did not maintain equally frequent jogging or running behavior within two years.
Previous research suggested that intention is a stronger predictor of behavior than self-efficacy or perceived behavioral control (Armitage, 2005; Blanchard et al., 2002; Courneya et al., 1999) . However, these results were obtained for self-efficacy measured as relatively general beliefs about the ability to perform some kind of physical activity. It may be assumed that the difference in the strength of effects of intention and self-efficacy on behavior may depend on the particular type of self-efficacy. Among individuals who experienced lapses or who decline in their performance, recovery self-efficacy may be a stronger predictor of physical activity than just beliefs about the ability to be physically active (or beliefs about the ability to maintain behavior) because these beliefs themselves are measured in a way more proximal to actual behavior.
Intentions and recovery self-efficacy remained stable over two years. As they were measured as specific cognitions, they were likely to change. It may be assumed that the influence of those cognitions on each other may contribute to their consistency over longer time periods. Stability of cognitions may be one of the crucial predictors of behaviors. Research revealed that the temporal stability of intentions may affect relations between past behavior, intention, and control beliefs (cf. .
The health behavior change process can be subdivided into initiation, maintenance, and recovery after lapses. Self-efficacy beliefs matching the corresponding phase of the health behavior change process may allow for a better prediction of behavior than just beliefs that are specific for a certain behavior. Previous research has shown that recovery self-efficacy is a substantial predictor among individuals who experience lapses or who decline in their target behavior (Luszczynska & Sutton, in press; Scholz et al., 2005) . The present study further corroborates the distinction between maintenance selfefficacy and recovery self-efficacy. Exclusive relations were found for recovery selfefficacy and behavior among those who experienced lapses in their performance.
The study has limitations. The sample size was small. Behavior was self-reported.
Although objective measures of running or jogging would be preferable, they were difficult to collect in this context. In addition, data on participants' running/jogging behavior history (before the baseline measurement) was not available. Therefore, participants' behavior patterns and degree of maintenance prior to the study was not controlled for. The present study relies on self-report measures capturing behavior for the previous two weeks only, which is a brief period of activity. However, retrospective selfreports dealing with longer periods of time can be biased due to memory distortion (Stone & Shiffman, 2002) . Including several measurement points would allow for a more precise test for maintenance and relapse patterns. The present study focused on one type of vigorous physical activity. It is possible that, over time, individuals may switch from one form of vigorous physical activity to another (e.g., substitute running with aerobic exercises), which may explain an overall decline in running/jogging behavior in the present study. As other forms of vigorous physical activity were not controlled for, the results cannot be generalized to an overall decline in vigorous physical activity.
Consequently, replication is warranted.
Although further experimental evidence is needed, the results of the present research are of particular importance for psychological practice. Interventions designed to increase confidence in one's ability to perform a healthy behavior should enhance specific recovery beliefs if the treatment targets individuals who are at risk for lapses.
The strength of relations between particular social cognitions and behavior may depend on the particular phase of behavior change. Therefore, the proximity of specific cognitions and behavior may depend on the health behavior change process. Cognitions proximal in one phase may be unrelated in a different phase. Targeting specific cognitions may be either irrelevant or crucial for a healthy behavior, depending on the actual phase of behavior change process. For example, among individuals who struggle with lapses, recovery self-efficacy may help to regain control and to act upon their intentions. .22** Note. † p < .10, * p < .05, ** p < .01, *** p < .001. .44
Running/ Jogging Behavior (T1 
